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Purpose: Some studies have shown that patients with coronavirus disease 2019 (COVID-
19) still have sequelae after discharge. However, little is known about the long-term physical
and psychological sequelae of patients, especially factors that influenced the prognosis.
Patients and Methods: Patients with COVID-19 were followed up for 6 months. The
psychological status of patients was evaluated by DASS-21 questionnaire, while physical
functions were determined using medical history, laboratory examination, thoracic computed
tomography (CT), and echocardiography.

Results: Fifty patients infected with COVID-19 were enrolled, and 11 (22%) patients still
showed symptoms related to COVID-19. The mean contents (cells/ul) of CD3+ cells, CD4+
and CD8+ T, B lymphocytes and NK cells of the survivors elevated significantly after
6-month discharge (P < 0.001). The frequency of ground-glass opacities and consolidations
decreased from 90% to 42% (P < 0.001), and 54% to 20%, (P = 0.001), respectively, while
the changes of reticulation and bronchiectasis were insignificant (P > 0.05). The frequency of
left ventricular diastolic dysfunction decreased from 40% to 15% (P = 0.002). Depression
was observed in 5 (12.5%) participants, stress in 3 (7.5%), anxiety in 6 (15%), and among
them 1 (2.5%) showed extremely severe anxiety. Covariation analysis elucidated age might
be a risk factor (OR: 1.09, 95% CI: 1.01-1.18, P = 0.038), while NK cell was a good
prognostic factor for pulmonary recovery. The comorbidities were significantly positive
correlated with persist pulmonary damage (r = 0.33, P = 0.020). Compared with patients
with antiviral therapy, patients without antiviral therapy had higher anxiety score (3 vs 0, P =
0.033).

Conclusion: After 6-month discharge, the persisting cardiopulmonary damage was
observed in recovery patients, and psychological implications should not be ignored. Age,
comorbidities, NK cell and antiviral therapy might be associated with the prognosis of
COVID-19.
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Introduction

Coronavirus disease 2019 (COVID-19) is a public health emergency of international
concern and its pathogen named severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2).! The SARS-CoV-2 virus is genetically closely related to severe acute
respiratory syndrome coronavirus (SARS-CoV) and they all induced imbalanced host
response and caused severe pulmonary pathology, which made the similar clinical and
mechanistic characteristics.> ® Previous follow-up studies on SARS have shown that
survivors still have residual lung lesions at 3, 6 months and one year after disease
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onset, such as pulmonary fibrosis and ground-glass opacities
(GGO),”® subclinical diastolic impairment,” and reported
elevated levels of psychological stress.'® At present, the
global epidemic situation of COVID-19 has not been effec-
tively controlled. The follow-up of recovery patients is help-
ful for us to understand the sequelaec of SARS-CoV-2
infection, so as to guide the treatment and long-term man-
agement of patients with COVID-19."" A previous 2-week
follow-up study showed that SARS-CoV-2 was significantly
reactivated in discharged patients.'”> For long-term investi-
gations, it has been reported that some patients with
COVID-19 still have abnormal physiological functions
including cardiopulmonary function at 1 month and 3
months after discharge,'*'* liver injuries at 40 days after
discharge,'” and striking decreased health-related quality of
life (HRQoL) score compared with population norm.'®
Meanwhile, obvious post-traumatic stress disorder (PTSD)
of the survivors were identified by previous investigations.
Ten percent patients reported depression at one-month post-
discharge,'” and a previous 6-month follow-up study found
COVID-19 survivors were mainly troubled with anxiety or
depression and severely patients had more severe pulmonary
diffusion capacities.'® However, the effect of hospitalization
treatments on pulmonary rehabilitation and the recovery of
cardiac function remains unclear, which limits the valid
management for the recovering patients after discharge.
We thus designed this prospective observational follow-up
study to characterize 6-month outcomes of recovery patients
with COVID-19,
SARS-CoV-2 antibodies, cardiopulmonary damage, psycho-

including symptoms, immunocytes,

logical status.

Materials and Methods

Patients and Study Design

This study has been approved by Ethics Committee of the
Public Health Clinical Center of Chengdu (approval num-
ber: PJ-K2020-06-01) and registered at China Clinical
Trial ~ Registration  Center  (registration  number:
ChiCTR2000034563). Informed consent was obtained
from each participation. This was a prospective observa-
tional follow-up study of recovery COVID-19 patients
followed up between January 29 and October 13, 2020 in
the Public Health Clinical Center of Chengdu, Sichuan,
China. Inclusion criteria for patients with COVID-19: (1)
local patients diagnosed in Sichuan Province from
January 2020 to March 2020; (2) age >18 years; (3)
6-month follow-up was completed. Exclusion criteria: (1)

refused to join the study or sign informed consent. Fifty
patients were followed up 6 months after discharge. All
patients diagnosed with COVID-19 was confirmed if
a typical clinical presentation along with a positive RT-
PCR SARS-CoV-2 test obtained from a nasopharyngeal or
oropharyngeal swab were present.'” The criteria for dis-
charge and discase severity status were defined by
Diagnosis and Treatment Program of New Coronary
Pneumonia 7th ed”® National Health Commission of the
People’s Republic of China.

Materials

The physical effects of patients were evaluated by asking
medical history, laboratory and imaging examinations. The
general information of the subjects and the following indi-
cators were collected: (1) symptoms; (2) laboratory exam-
ination indexes, such as C reactive protein, T lymphocyte
subsets, glycated haemoglobin Alc (HbAlc) and D-dimer;
(3) echocardiography; (4) chest Computed Tomography.
Serum IgM and IgG antibodies against SARS-CoV-2 were
tested at 6 months after discharge.

The psychological status of patients 6 months after
discharge was evaluated by Depression Anxiety Stress
Scale (DASS-21),>! which was a 4-point Likert-type
scale that measured the negative emotional (Depression,
Anxiety and Stress) stated experienced during the last
week through 21 items. Chinese version of the DASS-21
was used in this study.”® The scores for each of the three
components were calculated by summing up the scores for
the relevant items, and because the DASS-21 is a short
form version of the DASS (the Long Form has 42 items),
the final score of each item groups multiplied by two.

Statistical Analysis

Kolmogorov—Smirnov test was used to analyze the distribu-
tion of continuous variables. Normal distribution variables at
discharge and 6 months after discharge were compared by
paired #-test and represented by mean (standard deviation),
non-normal distribution variables by Wilcoxon signed-rank
test and represented by median (inter-quartile range, IQR).
For the comparison of two independent samples, ¢-test was
used for continuous variables of normal distribution, and
Mann—Whitney test was used for non-normal distribution
variables. CT and echocardiography findings were compared
by McNemar test. In the correlation analysis, Logistic
regression test was used when the dependent variable was
classified variable; Spearman rank correlation was used for
two quantitative variables; Pearson contingency coefficient
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test was used to analyze the correlation between the two
categorical variables. P value <0.05 was considered to define
statistical significance. All analyses were performed by
SPSS 22.0 software (Chicago, IL, USA).

Results

The Clinical Characteristics of Patients
with COVID-19 6 Months After

Discharge

Fifty patients with COVID-19 were included in this study,
aged from 25 to 80 years (mean age, 48 + 14 years), and
25 (50%) male patients. All patients were negative for RT-
PCR SARS-CoV-2 test 6 months after discharge. Eleven
(22%) patients have been diagnosed with severe or critical
severe diseases, and 11 (22%) patients still presented
Eighteen (36%)
patients had comorbidities, and the most common was
hypertension 9 (18%) and diabetes 8 (16%). The decrease
of activity tolerance was the most common signs (9
(18%)), which was manifested in the feeling of heart
tired and tight breath after walking slowly for 400-600
meters, and needed to stop and rest, and without this
symptom before SARS-CoV-2 infection. Five (10%)
patients had cough without sputum and 3 (6%) had palpi-
tations. Thirty-five (70%) patients still presented SARS-
CoV-2 IgG antibodies positive after 6-month discharge, as

symptoms after 6-month discharge.

shown in Table 1. However, only 3 (6%) patients after
6-month discharge showed positive SARS-CoV-2 IgM
antibodies.

Of the 50 patients hospitalized in the Public Health
Clinical Center of Chengdu, 48 (96%) patients were trea-
ted with interferon, 36 (72%) patients with antiviral drugs
(oseltamivir, lopinavir/ritonavir, and darunavir/cobicistat).
Two (4%) patients diagnosed with critical disease received
methylprednisolone therapy.

Changes of Hematological Indexes in
Patients Discharged for 6 Months

As shown in Table 2, the serum level of inflammatory index
C-reactive protein and serum amyloid A protein decreased 6
months after discharge (CRP: 3.65 (6.80) vs 0.50 (1.44) mg/
L, P <0.001; SAA: 8.12 (22.35) vs 5.00 (1.79) mg/L, P <
0.001). On the day of follow-up after 6 months, the platelet
count was significantly (200.04 (82.31) x 10° per L) less than
that at discharge (225.43 (82.31) x 10 per L) (P = 0.004).
The values of CK (112.56 (52.74) U/L) and CK-MB (9.60
(2.46) U/L) after 6-month discharge increased markedly than

Table | Demographics and Clinical Characteristics of Patients 6
Months After Discharge (n = 50)

Characteristics
Age, mean (SD) 48 (14)
Sex
Men 25 (50)
Women 25 (50)
Disease severity status
Mild/general 39 (78)
Severe/critical 11 (22)
Comorbidities 18 (36)
Hypertension 9 (18)
Diabetes 8 (16)
Cardiovascular diseases 1 (2)
Chronic obstructive pulmonary disorder 2 (4)
Chronic liver diseases 5 (10)
Signs and symptoms 1 (22)
Decreased activity tolerance 9 (18)
Cough 5 (10)
Palpitation 3 (6)
Night sweat 1 (2)
Dyspnea 1 (2)
Antibodies against SARS-CoV-2
IgM positive 3 (6)
1gG positive 35 (70)
Therapy
Interferon 48 (96)
Antiviral drugs 36 (72)
Methylprednisolone 2 (4)

Abbreviation: SD, standard deviation; Number (percentage).

that at discharge (CK at 50.57 (26.96) U/L with P < 0.001,
and CK-MB at 8.57 (2.63) U/L with P =0.012). The obvious
increase of level of albumin was observed after 6-month
discharge (39.79 (4.59) to 47.39 (2.71) g/L, P < 0.001). The
values of ALT, AST, TBIL, and LDH of the participants were
in the normal range (<37 U/L, <40 U/L, <20.5 umol/L, <245
U/L, respectively) at the day of 6-month discharge.

The value of urea increased from 3.58 (0.93) to 5.34
(1.26) mmol/L (P < 0.001), while creatinine did not show
significant statistic increase (P = 0.642). Seven patients
showed normal urea (<6.9 mmol/L) at discharge, but
abnormal value at 6-month follow-up. All of these 7
patients had no history of kidney disease, only one patient
diagnosed with severe disease, and only one patient had
COVID-19 related symptoms 6 months after discharge.
The percentage of HbAlc elevated from 5.04 (0.73) to
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Table 2 Laboratory Results of Patients at the Time of Discharge and 6 Months After Discharge

Indicators Discharge 6 Months P value
C-reactive protein”, mg/L 3.65 (6.80) 0.50 (1.44) <0.001
Serum amyloid A protein®, mg/L 8.12 (22.35) 5.00 (1.79) <0.001
Lymphocyte count™, x10%per L 1.23 (0.64) 1.80 (1.30) <0.001
Platelet count, %10° per L 225.43 (82.31) 200.04 (82.31) 0.004
ALT?, U/L 28.00 (22.25) 20.00 (19.25) 0.065
AST* UL 23.50 (11.00) 19.00 (9.25) 0.776
Albumin, g/L 39.79 (4.59) 47.39 (2.71) <0.001
TBIL, umol/L 8.56 (4.38) 8.68 (4.19) 0.873
LDH, U/L 184.33 (48.23) 174.74 (30.36) 0.188
CK, U/L 50.57 (26.96) 112.56 (52.74) <0.001
CK-MB, U/L 8.57 (2.63) 9.60 (2.46) 0.012
Creatinine, umol/L 62.88 (17.17) 63.56 (15.11) 0.642
Urea, mmol/L 3.58 (0.93) 5.34 (1.26) <0.001
HbAlc, % 5.04 (0.73) 5.40 (0.48) <0.001
D-Dimer, ug/mL 0.84 (0.44) 0.63 (0.27) 0.011
CD3, cells/ul 840.26 (344.73) 1281.06 (413.76) <0.001
CD4, cells/ul 462.37 (218.84) 673.56 (217.52) <0.001
CDS8, cells/ul 313.50 (163.74) 514.78 (264.02) <0.001
CD4/CD8 1.73 (0.93) 1.55 (0.79) 0.001
B cell, cells/ul 98.93 (66.72) 197.34 (110.45) <0.001
NK cell, cells/ul 144.13 (70.58) 237.26 (148.60) <0.001

Notes: “The data of these indicators (C-reactive protein, Serum amyloid A protein, lymphocyte count, ALT, AST) were non-normal distribution, which was represented by
median (inter-quartile range), and Wilcoxon signed-rank test was used to compare the data. The data of other indicators (platelet count, albumin, TBIL, LDH, CK, CK-MB,
creatine, urea, HbAlc, D-Dimer, CD3, CD4, CD8, CD4/CD8, B, NK) showed normal distribution, which was represented by mean (standard deviation), and the
comparison of data used paired samples t test. The P value in bold indicated that the results were statistically significant.

Abbreviations: ALT, glutamic-pyruvic transaminase; AST, glutamic oxalacetic transaminase; TBIL, total bilirubin; LDH, Lactate dehydrogenase; CK, creatine kinase; CK-MB,

creatine kinase isoenzyme; HbAlc, glycated haemoglobin Alc; NK, nature kill cells.

5.40 (0.48) (P < 0.001). Four patients showed normal
HbAlc concentrations (<6.07%) at discharge, but abnor-
mal at 6-month follow-up. Among 4 of these patients, only
one had diabetes, two diagnosed with severe disease, and
one showed symptom at 6-month follow-up.

All immunocytes increased strikingly after discharge for
6 months (Table 2). The lymphocyte increased from 1.23
(0.64) to 1.80 (1.30) x 10°per L (P < 0.001). The mean cell
counts (cells/ul) of CD3+ cells, B lymphocytes and NK cells
elevated after 6-month discharge than that at discharge (CD3:
1281.06 (413.76) vs 840.26 (344.73), P < 0.001; B: 197.34
(110.45) vs 98.93 (66.72), P < 0.001; NK: 237.26 (148.60) vs
144.13 (70.58), P < 0.001), as shown in Figure S1A.
T lymphocytes subsets, CD4+ and CD8+ cells, also
increased 6 months after discharge (P < 0.001, Figure S1B).

Persistent Cardiopulmonary Damage and

Its Influencing Factors
Forty-eight patients completed chest CT examination in
the hospital, of which 45 patients underwent the examina-

tion 6 months after discharge. Radiological lung

abnormalities were still observed in 41 (91%) patients.
Some lung lesions decreased significantly 6 months after
discharge, such as GGO from 90% to 42% and consolida-
tion from 54% to 20% (Figure 1A). However, the fre-
quency of reticular formation and bronchiectasis did not
decrease significantly 6 months after discharge (Table S1).

To further elucidate the covariation relationship among
the physical and psychological functions, the indicators of
the follow-up patients, that might reflect the CT recovery
of pulmonary, were analyzed by Pearson’s continuity effi-
ciency test and logistic regression analysis (Table 3). The
presence of comorbidities was significantly positively cor-
related with persist pulmonary damage (r = 0.33, P =
0.020). Age was a risk factor for pulmonary recovery
(OR = 1.09, 95% CI: 1.01-1.18, P = 0.038). NK was
a good prognostic factor for pulmonary recovery (OR =
0.98, 95% CI: 0.97-0.99, P = 0.038). Although no signifi-
cant correlation between antiviral therapy and persist pul-
monary damage (36 patients) was found (r = —0.15, P =
0.296), the proportion of GGO and consolidation remark-
ably decreased from 94% to 36% (P < 0.001) and 56% to
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Figure | Percentage of lesions detected by chest computed tomography and echocardiography at discharge and six months after discharge. (A) Pathological findings

assessed with computed tomography; (B) abnormities assessed with echocardiography.

11% (P < 0.001), respectively. In 14 patients without
antiviral drugs, the proportion of GGO decreased from
93% to 43% (P < 0.001), while no statistical difference
was observed in consolidation (P = 1).

Of the 50 patients, 48 completed echocardiography in the
hospital and 46 at 6 months after discharge. The results
showed obvious abnormalities found in 28 (58%) patients
in hospital, and in 24 (52%) patients after 6-month discharge.

Nineteen (40%) patients presented with a reduced left ven-
tricular diastolic dysfunction in hospital. After 6-month dis-
charge, only 7 (15%) patients still presented with left
ventricular diastolic dysfunction (Figure 1B). The frequency
of aortic regurgitation, mitral regurgitation, and signs of
pulmonary hypertension did not significantly change 6
months after discharge (P = 0.878, P = 0.829, P = 0.532,
P = 0.250, respectively) (Table S2). No significant factors

Table 3 Analysis of Related Factors of Persist Cardiopulmonary Damage

Factors Pulmonary Heart
r P r P
Male 0.00 1.000 0.10 0.490
Comorbidities 0.33 0.020 -0.25 0.080
Severe/critical disease 0.23 0.105 —-0.10 0.505
Antiviral therapy —-0.15 0.296 0.13 0.355
OR (95% ClI) P OR (95% ClI) P
Age 1.09 (1.01-1.18) 0.038 0.95 (0.90-1.00) 0.069
Urea 0.86 (0.38-1.92) 0.712 0.53 (0.25-1.13) 0.099
HbAIC 1.17 (0.39-3.48) 0.780 0.53 (0.21-1.35) 0.183
TBIL 0.93 (0.79-1.10) 0416 0.95 (0.82—-1.11) 0.552
CK 0.97 (0.95-1.00) 0.054 0.99 (0.97-1.02) 0.618
CDh4 1.00 (0.99-1.00) 0.347 1.00 (0.99-1.00) 0.268
B 1.00 (0.99-1.01) 0.731 0.99 (0.98-1.00) 0.145
NK 0.98 (0.97-0.99) 0.016 1.00 (0.99-1.01) 0.969

Notes: The correlation between the two classification variables was analyzed by Pearson continuity efficiency test. Univariate logistic regression analysis was used to study
the influencing factors (continuous variables) of cardiopulmonary recovery. The P value in bold indicates that the results were statistically significant.
Abbreviations: r, Pearson correlation; OR, odds ratio; Cl, confidence interval; CK, creatine kinase; HbA ¢, glycated haemoglobin Alc; TBIL, total bilirubin; NK, nature kill

cells.
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Figure 2 The scatter plot of Spearman correlation analysis of factors and psychological score (A) stress score and related factors; (B) depression score and related factors;
(C) anxiety score and related factors; (D) total psychological score and related factors.

affecting the recovery of cardiac function were found, as
shown in Table 3.

Psychological Status of Patients with
COVID-19 After 6-Month Discharge and

Its Related Factors
To estimate the psychological status after discharge, 40 patients
completed the DASS-21 scale 6 months after discharge. The

SRS

cut-off scores of “mild”, “moderate”, “severe”, and “extremely
severe” depression, anxiety and stress were shown in Table S3.
We found depression in 5 (12.5%) participants, in which 2
(5%) was at moderate level. Five (12.5%) patients showed
moderate or above anxiety, and 1 (2.5%) of them showed
extremely severe anxiety. Three (7.5%) patients showed stress,
and 2 (5%) of them at moderate stage. However, only one
patient with moderate depression and stress and mild anxiety

was receiving antidepressant treatment.

Although no significant correlation factor was found,
as shown in Table S4, some indicators were positively or
negatively correlated with psychological scores, as shown
in Figure 2. With the increase of age, depression, anxiety
and total score have an increasing trend (R = 0.25, P =
0.113; R =10.22, P = 0.182; R = 0.20, P = 0.210, respec-
tively). Compared with patients with antiviral therapy,
patients without antiviral therapy had higher anxiety
score (3 vs 0, P = 0.033), as shown in Table S5.

Discussion

We found 11 (22%) patients still presented symptoms after
6-month discharge. A previous study found 69% patients
showed persisting symptoms 60 days after diagnosis of
COVID-19 and 41% patients 100 days.'* The level of
SARS-CoV-2 IgG was still elevated at the end of a 12-
week observation period.”> Three-month follow-up study
found that SARS-CoV-2 IgG was still positive in 87.3%

https:
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(48 of 55 patients) after discharge, while IgM was 12.7%
(7 of 55 patients)."* In this study, the positivity of IgG was
only 70% and IgM was 6%, which was lower than the
results in previous three-month follow-up study (IgG:
87.3%, IgM: 12.7%)."*> That indicated that the patient’s
symptoms continued to improve and the level of antibo-
dies decreased over time.

Our study found that six months after discharge, the
inflammatory index decreased and the immune function
enhanced in patients with COVID-19. The values of CRP
and SAA decreased significantly after discharge (P <
0.001). The elevating cell counts of immunocytes, includ-
ing CD3+ cells, B lymphocytes, NK cells, CD4+ T and
CD8+ T lymphocytes, was observed 6 months after dis-
charge in this study. In particular, the mean value of NK
cell counts returned from below normal to normal (from
144.13 to 237.26 cells/ul, P < 0.001). Lymphocytopenia
was present in 83.2% of patients after infection with
SARS-CoV-2.2* In our previous study, we found the cell
counts of these immunocytes were significantly decreased
at admission.”” Acute SARS-CoV-2 infection impaired
immune function of patients, nevertheless, the recovery
of immune function played an important role in the reha-
bilitation of patients.”*2® In our study the elevating of NK
cells was a good prognostic factor of pulmonary recovery.

The value of urea increased 6 months after discharge in
our study, while creatinine did not show significant
change. A previous 6-month follow-up study observed
479 (35%) of 1378 patients with COVID-19 had decreased
eGFR at follow-up.'® The percentage of HbAlc elevated 6
months after discharge. Interestingly, 4 patients showed
normal HbAlc concentrations at discharge, but abnormal
concentrations at 6-month follow-up, which was consistent
with a previous 6-month follow-up study.'® Previous stu-
dies found diabetic individuals with uncontrolled glucose
levels were more prone to develop the severe form of
COVID-19.22% Although a in vivo study found SARS-
CoV-2 might not directly infect § cells through ACE2 and
TMPRSS2,*! new-onset diabetes and diabetic emergencies
have been reported with COVID-19.3%* We observed that
the values of CK and CK-MB elevated after discharge for
6 months, which might be ascribed to myocardial and
skeletal muscle cell injury, such as myocarditis and
myositis.>* With this in mind, the increase of these indi-
cators needed the continuous attention of medical staff,
though the values of HbAlc, CK and CK-MB were still in

the normal range after 6 months of discharge.

In this study, we found that the patients still had resi-
dual lung lesions 6 months after discharge, which was
parallel to the previous study, which found that the patients
had ground glass opacity and fibrosis 3 months after
discharge.'*3* Previous study about severe acute respira-
tory syndrome (SARS) observed that at 6 months, 27.3%
patients showed reticulation and 72.7% showed GGO,
while at 84 months, 72.7% patients showed reticulation
and 18.2% showed GGO.*® In our study, comorbidities
and age were risk factor for pulmonary recovery, while
NK cell was a good prognostic factor. A previous 6-month
follow-up study also found impaired pulmonary diffusion
capacities were higher in patients with more severe
illness.'® We found that compared with patients who did
not receive antiviral treatment, treated patients had an
increased proportion of lung consolidation disappearance
and lower anxiety scores in psychological score 6 months
after discharge. Nevertheless, previous clinical trials found
antiviral drugs had little or no effect on hospitalized
patients with COVID-19.>” No significant differences in
viral clearance or clinical improvement were observed in
COVID-19 patients treated with lopinavir/ritonavir.*®
Oseltamivir has not been shown to have efficiency in
COVID-19 did not
increase the proportion of negative conversion vs standard

treatment.** Darunavir/cobicistat
of care alone.*® However, the long-term effect of antiviral
drugs on patients with COVID-19 after discharge has not
been reported. In the future, more studies are needed to
explore the long-term effect of antiviral drugs on the
prognosis of patients with COVID-19, so as to guide the
correct clinical medication of patients.

A significant proportion of COVID-19 survivors had
anxiety at discharge.*'** A previous study indicated that
10% patients reported depression at one-month post-
discharge.'” In this study, we found depression in 5
(12.5%) participants, anxiety in 6 (15%) patients, and
stress in 3 (7.5%) patients 6 months after discharge. With
the increase of age, depression, anxiety and total score
have an increasing trend, and compared with patients
with antiviral therapy, patients without antiviral therapy
had higher anxiety score. One previous study also found
mental health problems were more prevalent among older
adults,”® while several studies reported that younger indi-
viduals had a higher risk of anxiety. Thus, more studies are
needed to clarify the influence of age in psychological
status.***> Antiviral therapy has also been found to
decrease depression and anxiety in some chronic hepatitis
C patients,” while the mechanism was not clear.

International Journal of General Medicine 2021:14

7213

Dove:


https://www.dovepress.com
https://www.dovepress.com

Dai et al

Dove

A previous study found that the methylprednisolone treat-
ment might suppress anxiety through interactions between
the locus coeruleus and hypothalamic-pituitary-adrenal
axis in a rat model.*” Nevertheless, in this study, only 2
patients received methylprednisolone treatment, so we
have not discussed its impact on the psychological state
of patients. More studies are needed in the future to clarify
the possible impact of methylprednisolone treatment on
the psychological state of patients with COVID-19.
Previous study reported that previous psychiatric illness
history was a risk factor for anxiety.*® In this study, no
patients had a history of psychiatric treatment, so its
impact on severity of anxiety did not be discussed.
A previous 6-month follow-up study found women had
an OR 1.8 for anxiety or depression,'® while this sex
difference was not observed in our study. Previous studies
indicated that SARS survivors presented significant psy-
chological distress at 1-month recovery and at 3-months
after discharge, and still had elevated levels of psycholo-
gical stress, after one-year outbreak.'®**~>! Therefore, the
long-term psychological implications of SARS-CoV-2
infection should not be ignored.

SARS-CoV-2 infection could cause myocardial injury
and diastolic dysfunction.”*>* In this study, echocardio-
graphy revealed abnormalities in 28 (58%) patients in
hospital, 24 (52%) patients after 6-month discharge.
Although no cardiac function was detected before SARS-
CoV-2 infection in this study, many previous studies have
reported acute cardiac dysfunction after infection.”*>*
Previous study has shown that patients with myocardial
had a higher prevalence of hypertension, diabetes mellitus,
and chronic kidney, but not prior myocardial infarction,
prior stroke, history of atrial fibrillation and chronic
obstructive pulmonary disease.”> Among the 32 patients
without comorbidities in this study, 13 (41%) patients
showed abnormal echocardiography results, and 7 (22%)
patients showed left ventricular diastolic dysfunction.
A previous study found the most common cardiac pathol-
ogy within 24 hours of admission was right ventricular
dilatation and dysfunction (observed in 39% of patients),
followed by left ventricular diastolic dysfunction (16%).>
However, we found the most common pathology was left
ventricular diastolic dysfunction (40%) at discharge, which
was 15% 6 months after discharge. Previous study also
reported cardiac involvement was observed in a proportion
of recovering patients.”® A follow-up study indicated that
the rate of diastolic dysfunction was observed in 60%
patients on 60 days after diagnosis and 55% on 100

days.'* Therefore, follow-up studies were needed to
explore the recovery of cardiac function in the process of
rehabilitation.

This study had several limitations. We followed up
patients with COVID-19 for 6 months and found that the
immune function of the patients enhanced, but the impair-
ments and impacts of SARS-CoV-2 infection on cardio-
pulmonary function, especially on psychology, continued
to exist. However, the number of patients involved in our
study was not large enough, and psychological impact was
only assessed 6 months after discharge. We did not screen
the comprehensive end organ, especially renal function, as
well as lack of testing for neutralizing antibodies for
SARS-CoV-2, the decline of which might be related to re-
infection.'®>” Although we evaluated the risk factors of
prognosis and found that age, comorbidities, NK cells, and
antiviral therapy might be associated with the pulmonary
recovery or psychological status, future studies covering
larger sample size will be performed to further elucidate
the validity.

Conclusion

In summary, we found that 6 months after discharge,
inflammatory markers decreased and immune function
enhanced in patients with COVID-19, while cardiopul-
monary damage still lasted and psychological implications
of SARS-CoV-2 infection should not be ignored. These
results indicated that the sequelae of SARS-CoV-2 infec-
tion involves many aspects from body to mind, and lasts
until 6 months after discharge. Therefore, longer and lar-
ger sample size follow-up studies are needed to understand
the full spectrum of health consequences from SARS-CoV
-2 infection.
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